Portacaval anastomosis: brain and plasma metabolite abnormalities and the effect of nutritional therapy.
Rats with portacaval shunts were used as a model of hepatic encephalopathy and compared to shamoperated controls. First, the changes in intermediary metabolites and amino acids in blood and whole brain were characterized and found to be similar at 4 and 7 weeks after shunting. Second, the effects of nutritional therapy on selected metabolites and tryptophan transport into brain were assessed in rats 5 weeks after surgery. Ordinary food was removed and the rats were treated with glucose given either by mouth or intravenously, or intravenous glucose plus branched chain amino acids. Several abnormalities in plasma amino acid concentrations were reversed by treatment. The abnormally high brain uptake index of tryptophan, a consequence of portacaval shunting, was not lowered by any of the treatment regimens; it was even higher in the groups given glucose by mouth and glucose plus amino acids. Calculated competition for entry of tryptophan, phenylalanine, and tyrosine into brain was unchanged (glucose plus amino acids), or reduced (glucose alone). Brain glutamine content was brought to near normal by all treatments. Infusion of glucose plus branched chain amino acids normalized brain content of tryptophan, phenylalanine, and tyrosine, even though the brain uptake index of tryptophan was higher in this group. Thus, partial or complete reversal of several abnormalities found after portacaval shunting was achieved by removal of oral food and administration of glucose. The addition of branched chain amino acids to the glucose infusion restored brain content of three aromatic amino acids to near normal, by a mechanism which appeared to be unrelated to transport across the blood-brain barrier.